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Rekonstrukc)a klimatu i $rodovviska holocenu na podstavvie fauny $limakövr i kregovvcövv z daskini nad 
Mosurem Starym Duze) (Grodzisko kolo Krakovra) 


A bstract. Excavations in Nad Mosurem Starym Duza, Cave were undertaken during the 
years 1967 —1969. The sequence of deposits comprises layer 5 of Pleni-Vistulian age and layers 
4—1 accumulated over a, period from the close of the Atlantic phase of the Holocene to recent 
times. A rich and diverse subfossil fauna, consists of 31 species of terrestrial snails, fish remains, 
2 amphibians, 4 species of reptiles, 51 taxa of birds and 50 mammal taxa. Studies of faunal 
succession show that layer 5 was deposited in cold, moderately humid elimate and steppe- 
“tundra environment. The composition of faunal assemblages of the Sub-Boreal phase (layers 4, 
3 and 2) suggests the wide expansion of coniferous and mixed forests in the climate becoming 
dryer. It is suggested that some Pleistocene relics, e. g. Lagopus, Dicrostomyz, and Müerotus 
gregalis, survived in the Craeow region until the beginning of the Late Holocene. Fauna, of layer 
1 is relatively poor, containing mainly open country species, what is probably due to defores- 
tation and thus connected with the human activity. 


I. INTRODUCTION 


Several caves and rock shelters situated in the Pradnik River Valley and 
in its vicinity (Ojeów region, southern part of the Cracovv-VVieluü Upland), 
were tested for human occupation during archeological excavations already 
started in the end of the 19th century (e. g. CHMIELEVVSKI 1961, 1975, Ko- 
ZEOYYSKI 1922, RöMBR 1883, ZAYVISZA 1874). The majority of faunal assemblages 
obtained during these studies have yielded information on the Late Pleistocene 
temporal-spatial distribution of snail and vertebrate faunas (e. g. BOCHENSKI 
1974: CHMIELEVVSKI et al. 1967, KOTYALSKI et al. 1965, MADEYSKA 1981, NA- 
DACHOVVSKI 1982; SrvroRzEYVICZ 1973). The Holocene malacofauna: of the region 
was comprehensively studied from the caleareous sediments (ALEXANDROVYVICZ 
1983; ALEXANDROY/TOZ, STYYORZEVVIOZ 1983). The paucity of palaeontological 
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vertebrate sites assigned to the Holocene is not à result of their seareity; it 
rather refleets a laek of interest on the part of palaeontologists. Holocene faunas 
are also little known because of the laek of suitable excavations. That is why the 
sequence of layers in Nad Mosurem Starym Duza Cave has a prime importance. 

The cave and its sediments were deseribed by T. MADEYSKA and E. RooK, 
the malacofauna by E. STYYORZEVVIOZ, and the vertebrates by Z. SZYNDLAR 
(amphibians and reptiles), T. TomEK (birds), B. RzEBrK-KOvYrALSKA (insecti- 
vores), B. W. YVOZLOSZYN (bats), A, NADACHOYYSKI (rodents and ungulates) 
and M. VVOLSAN (lagomorphs and carnivores). We are indebted to Professors 
S. W. ALEXANDROVYVIOZ, Z. BOCHEŞNSKI and K. KowaArSKI for eritical reviews 
Of the manuscript. 
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Fig. 1. Location of Nad Mosurem Starym Duza Cave at Grodzisko 


II. THE CAVE AND LITHOSTRATIGRAPHY OF DEPOSTITS 


Nad Mosurem Starym Duza Cave in village Grodzisko near Cracow (50° 
14”N. 19” 50”E) is located on the left bank of the river Pradnik, 10 m above 
the stream bed (Fig. 1). It is a small cave, about 9 m long with a big opening, 


497 


Fig. 2. Plan of Nad Mosurem Starym Duza, Cave. Explanations: 1 — cave walls, 2 — drip-line, 

3 — econtours in metres above the sediments level at the entrance of the cave, 4 — trenches, 

5 — profiles illustrated in the Fig. 3 — a and Fig. 4 — b. Draving by T. MADEYSKA based 
on the field documentation of E. RooK 


facing west. The cave ehamber is 5 m vide just behind the entrance, further 
becomes narrovver (2.25 m) and in the end videns again (3.75 m) (Fig. 2). 

The excavations were undertaken during the years 1967—1969 (ROOK 
1970a, b, 1980). The trench established in 1967 was situated in the frontal 
part of the chamber: subsequently it was broadened in the same part of the cave 
and in the entrance. Just behind the entrance the rocky sill was found dividing 
the sediments of the cave into two parts (Figs 3 and 4). 

On the basis of the investigətions it is possible to reconstruct the sequence of 
the cave deposits (from the roeky bottom to the surface) as tollows: 

Layer 6 Loamy clay contained neither arehaeological nor palaeontological 
materials 

Layer 5. Loess-like loam of Pleistocene age, without artifacts, occurring only 
in the slope outside the cave. 

Layer 4. Loam occurring only inside the cave: with artifacts of the Neolithic 
age, assignable to the classical phase of the Radial Decorated Pottery culture. 

Layer 3. Clay with fine rubble has yielded artifacts of Early Bronze Age 
and Neolithic materials (Bo$aca: culture). Archaeological materials occurred 
only inside the cave. 
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Layer 2. Holocene humus with a fairly small amount of rubble eontained 
late La Tene potsherds of Lusatian culture, some Early Bronze Age artifacts as 
well as the pottery of the Neolithic age (Lengyel culture) found in the secondary 
position on the slope in front of the cave. 

Layer 1. Level of recent sedimenis has yielded numerous modern potsherds 
and a fev small fragments of medieval pottery. 

During the exploration, a: collection of samples was taken for palaeontological 
analysis. The samples were washed on sieves, the fine fractions removed, and 
shells and bones selected by picking out. The residual limestone rubble vas 
the only material obtained for the lithological analysis. 

The sizes of particular samples varied from 2.5 to 9 kg. They contained 
300—600 particles of the limestone debris of the diameter bigger than 10 mm. 
The morphological analysis of the limestone rubble was done usine simplitied 
method employed in the investigation of other caves in the Craeow-Wieluñ 
Upland (MADEYSKA 1988). Three main classes were distinguished (Fig. 5 e-g): 
sharp edged particles, those with slightly smoothed edges and smoothed particles. 
Their presence was counted in relation to the total sum of partieles. Separately, 
partieles with corrosive pit-like hollows were eounted in relation to the same 
sum (Fig. 5h). The smoothing coefficient (Fig. 5i) was caleulated as aà sum of 
percentage of the rubble of the third class (g) and a half of that of the second 
class (ft). The porosity of the surface of the particles (Fig. 5k) was eharacterized 
by a: weight estimation of the water absorbed by immersed particles. All these 
data show the weathering degree of the rubble eonditioned by temperature and 
humidity. The grain size analysis is not important in that case (Fig. 5a-d) 
because, as it could be clearly seen on the seetions drawings, the amount and size 
of limestone debris change from place to place in the same layer. 

The sediments filling the cave were separated by a, sill of the rocky bottom 
into two parts. The sediments in the inner part of the cave are illustrated by the 
northern part of the longitudinal section (Fig. 3) and the eastern part of the 
eross-section (Fig. 4). The sediments of the entrance part are illustrated by the 
southern part of the longitudinal section and the western part of the eross- 
-Section. 

The sediments of the inner part are composed of a thiek layer 6 — reddish 
and grey clay with sand lenses, big limestone bloeks and a small admixture of 
limestone rubble in the top part. No samples for lithological analysis were re- 
ceived from that layer. Direetly on top of it, the layer 4 — yellovrish loam with 
a variable amount, of limestone rubble was covered by a, greyish-yellov or 
brown loam (layer 3) with humus and with limestone rubble of small sizes. The 
profile ends with a blaekish humus — layer 2 with limestone rubble and with 
the youngest thin blaek layer 1. The samples for the analysis (Fig. 5) derive rom 
the corner place by the rocky wall near the eastern end of the eross-section. 
The morphology of the limestone particles clearly shows the eonsequent in- 
erease of the smoothing in the direction to the youngest sample. The porosity 
changes are not so eonsequent because of the presence of porous calcareous 
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Fig. 5. Diagram showing the results of the limestone rubble analyses. Explanations: a—d: 
grain size analysis: a, — particles bigger than 40 mm in diameter, b — 20—40 mm, ç — 10— 
20 mm, d — 2—10 mm, e—g: morphology of the limestone debris bigger than 10 mm in diame- 
ter: o — sharp-edged particles, f — particles with smoothed edges, g — smoothed particles, 
h — particles with corrosive pit-like hollovvs, i — smoothing coefficient of the limestone par- 
ticles, k — porosity of sürfaces of limestone particles of 10—2 mm in the diameter 


precipitations on the rubble particles of the layer 4 which gave an inerease of the 
whole porosity. The corrosive pit-like hollovs are poorly developed. In the layer 
2 they are fewer than in layer 3. It is probably the result of the layers age only, 
because the hollovrs originated slowly in sediments after the time of debris, 1oam 
and humus deposition. 

The sedimenfs of the entrance part of the cave are composed mainly of a yel- 
]ow 1oess-like loam with a small admixture of limestone rubble in the lover part 
(layer 5b) and abundant rubble in the upper part (layer 53). The rubble in the 
upper part is sharp-edged, unvreathered, while in the lower part the weathering 
features of the particles are similar to that of the upper layers inside the cave. 
Under the layer 5, small patehes of clayey layer 6 fill the fissures in the rocky 
bottom. 

Basing on this inconspicuous lithological data, and eomparing them with 
the results of the investigations of sediments filling other caves and Trock- 
-ghelters of the Cracow Upland (MADEYSKA 1982, 1988) it could be concluded 
as follows: 
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The layer 6 is an old residual karstie elay. The layer 5b originated in humid 
and temperate conditions, probably during the Tnterpleniglacial (Inter-Pleni- 
-Vistulian). The unweathered rubble of the layer 53 indicates the active frost 
desintegration during its sedimentation which took place in the cold conditions 
of the Younger Pleni-Vistulian. 

The sequence of the Holocene strata, yvell- -developed in the inner part of 
the cave, is characterized there by the increase in weathering features. At the 
entrance part of the cave this sequence was deposited on the slope and partly 
removed in consequence of the slope processes. 


III. FAUNA 


Teeth and bones of larger animals were collected directly from the sediment 
during excavations. Aproximately 30 samples of rock matrix were sereened and 
washed through 0.5 mm mesh to eolleet smaller shells and bones. All macrosco- 
pie organice inclusions were removed. Further sorting of shells, bones and teeth 
was carried out at laboratory, and various eategories were submitted to specialists 
for indentification. All specimens are stored in the Institute of Systematie and 
Experimental Zoology of the Polish Academy of Sciences, Craeovr. The tour 
primary study obifectives were: 

(1) identification to species if possible, 

(2) establishment of minimum number of individuals for each taxon and for 
each layer (based on the maximum number of either right or left skeleton ele- 
ments), 

(3) tests for faunal trends within the stratigraphie sequence utilizing statistical 
techniques to determine the significance of species proportions in each layer, 

(4) assessment of climatie and environmental ehanges during the Holocene on 
the basis of faunal turnover. 

The usually used measure of species diversity is the Shannon index of general 
diversity (ef. ODUM 1971; EMLEN 1973). This index is caleulated from the equ- 
ation H = —)” Piln Pi, where Pi = ni/N = relative frequeney for each Species. 
This index takes into account both elements of diversity, species riehness and 
evenness of importance of each taxon being reasonably independent of sample 
size (AVERY 1982). Sometimes it may be important to distinguish which aspeet 
of diversity is more significant. The index d, introduced to ecology by ODUM 
(1971), testis the species richness. It is caleulated from the equation d = 
= S—l/in N, where Š = number of species (taxa), N = number of individuals. 
For determination of species evenness (or equitability), the index e = H/ln 8 
was employed. Indiees mentioned above were used to establish the patterns of 
community structure in particular levels. 

Table I lists the land snails and their common habitats (ace. to LoZEK 
1964; YVrKToR 1974). Table II is a ehronological check-list of the Late Pleistocene 


503 


(layer 5) and Holocene (layers 4—1) vertebrates. We tollow the nomenclature 
and ordering of VAURIE (1959, 1965) for the birds and of PucEK (1981) for 
the mammals. 


Table I 


Snails found at Nad Mosurem Starym Duza, Cave representing various ecological categories 
and percentage representation of individuals in layers 3 and 2. 1 W — forest species; 2 — 
mesophilous forest species whieh may also oceur in other biotopes: under bushes and shady, 
damp rocks VV(M) as vvell as in forest-steppe VV(s), 3 VV(h) — forest, species preferring moist 
habitats, 4 — species deseribed generally as steppe — Sf — petrophiloüs xerothermic species 
and S(VV) — living on bushes; 5—0 — species of open areas and YVs — xerothermic forest- 
Steppeş 7 — eurytopic species which are only in a, low degree dependent on damp conditions: 
M — mesophilous species, Mf — inhabiting open and vrooded. roeks of medium humidity, 
WI — forests and rocks of medium humidity 


Palaeoecological 2 Layer 

eharacter — ty a ap və 

Aegopinella pura (ALxDpER, 1830) — 1.3 

Qochlodina laminata (MONTAGU, 1803) 3.8 4.6 

Cochlodina orthostoma (MENKER, 1830) 13.8 18.3 

Daudebardsa rufa (DRAPARNAUD, 1805) 6.3 JO) 

Chalostoma. fanıistinaım, (ROSSMASSLER, 1835) — 0.6 

] W Macrogastra. İatesiriata (A. ScHMıDT, 1857) 1.2 1.9 

Macrogastra plicatula (DRAPARNAUD, 1801) — 3.3 

Tsognomostomua, 1sogmomostomua, (SCHRÖTER, 1784) 1.2 11.8 

Bulgarica cama (HELD, 1836) — 4.6 

Oxuehalus depressus (STERKI, 1880) 22.5 1.3 

Tauthenaca filograma (ROSSMASSLER, 1836) — 0.6 

Vesta elata, (ROSSMASSLER, 1836) — 0.6 

Bradybaena fruticum (O. FP. MüLLER, 1774) 3.8 4.6 

Diüscus rotumdatus (O. F. MÜLLEBR, 1774) 22.5 4.6 

W(M) 1 Alinda biplicata (MONTAGU, 1803) == 3.9 

2 Ozwuchilus glaber (ROSSMASSLER, 1835) 2.5 0.6 

Viütrea erystallina (O. F. MüLLER, 1774) — 1.3 

VV(s) Aegopinella, minor (SŠTABILE, 1864) 1.2 2.5 

Hehiz pomatia LINNAEUS, 1758 10.0 5.2 

3 VV(h) Macrogastra ventricosa (DRAPARNAUD, 1801) — 1.9 

Sf Chondria, cltenta (VVESTERLUND, 1883) 132 3.9 

4 S(VV) Qepaea vindobonensis (F"ERUSSAC, 1821) 1.2 3.3 

3 Vallonda costata (0. F. MÜLLER, 1770) ==: 0.6 

5 0 Vallonia pulehella (0. F. MürrgR, 1770) ee. 0.6 

Ws — Euomphalia sirigello (DRAPARNAUD, 1801) 7.6 0.6 

| M _ | Cochlücopa lubrica (O. F. Mürrgg, 1774) .. 0.6 
7 M£ Clausilia parvula F'ggussac, 1807 mr s FS 

Clanısila dubia DRAPARNAUD, 1805 1.2 11.8 

7 Laciniaria plicata ÜDRAPARNAUD, 1801) ba 1.9 
“Minimum number of individüals (N) C pipa s rs s 80 190. 
| Total number of species (8) 5050000 0 0 Su 00 
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Molluses 


In the material investigated, 31 species of terrestrial snails have been re- 
eognized. Snails are more frequent in the layers 3 and 2. In the layer 5 only 
fragments of shells of Bradybaena, frutieum and Arianta arbustorum were found, 
while the sediments of the layer 4 have yielded single specimens of Semilimam 
kotulağ and Vilrea erystallina as well as fragments of shells of Eradəybaena fruti- 
eum. "The palaeoecological analysis was carried out according to LoZEK”S schema, 
(1964) and results were tabulated (Table I). 

Specifie constitution of the particular palaeoecologieal groups shows 3: pre- 
dominance of vroodland fauna. Tvventy-one species belong to groups 1 and 2 
which eonsist of woodland forms. The first group (W) includes 11 species de- 
finitely vroodland in eharacter, which, very seldom occur in other biotopes and 
never appear in the open country. Group 2 consists of mesophile vvoodland 
species which may also occur in other biotopes: under bushes and shady, damp 
rocks (VVM), as well as in vroodland-steppe habitats (VVs). Of the discussed snail 
species, tio representatives of the family Clausçidae (Vestia elata and .Macro- 
gastra latestriata) are especially interesting. Vestša elata is a, Carpathian species, 
very rare in Poland recently. Tn the Middle Holocene it was widely distributed 
and a fevr localities are known also from the Ojeów region (STYYORZEVYTIOZ 1973, 
1988). //acrogastra İatestrüata is another Carpathian species, but of widely exten- 
ded distribution. It is also found sporadically in various parts of Poland and in 
the Southern Baltie coastal countries. It is known as a fossil from Ofcöv but is 
nov probably extinct in this region. The remaining 10 species belong to groups 
8, 4, 5 and 7. The group 7 is the most numerous (4 species) and consists of eu- 
rytopic species which are only dependent, to 3 low degree, on damp conditions. 
Of this group only Laeiniaria plicata does not occur in the Ojeów region at 
pre sent. 


Fishes 


The fishes are too fragmentary and searce to provide detailed evidence 
regarding age or depositional environment. Their oceurrence does, however, 
confirm the presence of 3 stream in the vicinity. They could have been carried in 
by human occupants, being food remains. 


Amphibians and reptiles 


Sediments of the cave have yielded two species of amphibians and four spe- 
eles of reptiles (one lizard and three snakes). All of them, with the exception of 
Elaphe longissima, are native to the Oraeow-Wieluñ Upland. The most abundan- 
tly represented taxon is Rama temporaria known from several dozen bones. 
Reptiles and to a lesser degree, also amphibians, being animals dependent on 
external sources of heat, can be used to determine past climates (SZzYNDLAE 
1984). Of the diseussed reptile species, Elaphe longissima seems to be of the 
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Table JI 


Percentage repretentation of vertebrate taxa at Nad Mosurem Starym Duza Cave caleulated 
for each layer separately, and values of community eomposition indices. R — recently living 
Species in the Pradnik River valley (for birds ace. to BOCHENSKI and OLES, 1977, for mammals 
ace. to PucEK and RAczYNSKI, 1983) ” The taxon belongs to one of aforementioned species, 
and thus has not been considered in the caleulation of the overall number of taxa 


Successive layers 


Taxon [ R 
5- 4 5 2 | 1 
1708668 | + -+ F ön 
Amphibia et Reptilia İ ı | | 
Dufo bufo LINNAEOS, 1758 1.1 0.9 1.8 67] + 
Tama temporaria LINNARBUS, 1758 4.3 2.3 1.5 1.8 | 10.1 + 
Elaphe longissima (LAURENTI, 1768) 3.3 | — 
Anguás fragilis LYNNAEUS, 1758 3.3] + 
Coronella onusiriaca, L.AURENTI, 1768 0.3 0.4 -- 
Vipera berus (LINNABUS, 1758) 3.9" = 
Sub-total 0.3 3.4 pı o 
Aves 
Anas querquedula LINNABUS, 1758 0.6 0.3 
Anas querquedula/erecca juv 0.3 | ə 
ef. Spatula clypeata LINNABUS, 1758 0.6 == 
Mergus mergamser LINNARUS, 1758 4.3 0.3 — 
Anseriformes (goose?) 0.3 — 
Aceüpiter gentilis (LINNAEUS, 1758) 0.3 0.4 r 
Accipiter müsus (LINNAEUS, 1758) 0.4 ıı 
| DPuteo buleo (LINNAEUS, 1758) 0.6 P 
Traleo eÍ. t#mmumeulus LINN AgUS, 1758 | 0.6 0.4 E 
Lagopus sp. 0.6 0.4 === 
Tetrastes bonasia (LINNARUS, 1758) 0.3 0.4 — 
Lururus tetriz (LINNAEUS, 1758) 4.3 Hall 0.6 0.4 - 
Tetrao urogallus (LINNAEUS, 1758) 0.6 La = 
Galliformes (indet. juv) 0.3 0.4 ? 
Rallus aquaticus LINNAEUS, 1758 1.1 0.3 = 
Over erez (LINNAEUS, 1758) 8.8 0.6 0.3 ə 
Tvimga həypoleucos LINNAEUS, 1758 0.6 
Streptopelia turtur (LINNAEUS, 1758) 0.6 + 
Asio otus LINNAEUS, 1758 0.6 . 
sto flammeus (PONTOPPIDAN, 1768) 0.6 = 
Aegolius fumereus (LINNAEUS, 1758) 0.6 — 
Surma ulula (LINNAEUS, 1758) 0.3 o 
Siriz ahıco LINNAEUS, 1758 0.6 0.4 + 
Siriz uralensis PALLAS, 1771 | 0.3 şə 
Siriz sp * 0.3 ? 
Strigiformes juv * 0.3 -- 
Apus apus (LINNAEUS, 1758) 0.3 P 
.Upupa epops LINNAEUS, 1758 4.3 0.3 == 
Dendrocopos major (LINNAEUS, 1758) ' 0.6 0.4 + 
ef. Eremophula alpestris (LINNAEUS, 
.1758) | 0.6 0.3 = 


12 — Acta Zoologica Cracoviensia X.XXII/8—15 
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Table H (cont.) 


Taxon | 5 | 4 | Ə 2 1 R 
Motacilla alba LINNAEUS, 1758 4.3 0.3 -- 
Sturmus vulgaris LINNAEUS, 1758 0.4 -- 
Garrulus glandarfıs (LINNAEUS, 1758) 0.6 0.4 + 
ef. Corvus monedula LINNAEUS, 1758 0.4 -- 
Cinelus eimelus (LINNAEUS, 1758) İN 06 0.3 0.4 ze 
Acrocephalus arumdinaceus (LINNA- 

EUS, 1758) 0.6 mu 
Phulloscopus sp. 0.4 + 
Masceieapimae 0.4 + | 
ef. Oemamthe oemamthe (LINNAEUS, 

1758) 0.6 -- 
Erüthacıus rubecula (LINNAEUS, 1758) 0.4 + 
Turdus torquatus (LINNAEUS, 1758) 0.3 0.4 5: 
Turdus merula LINNAEUS, 1758 0.6 0.7 uz 
Turdus phailomelos BREeHM, 1831 0.3 0.4 -- 
Turdus vüscisorus LINNAEUS, 1758 0.6 0.9 0.7 + 
Turdus sp.” 0.3 0.4 + 
Parus ef, palusiris LINNAEUS, 1758 0.3 “iz 
Parus major LINNAEUS, 1758 0.3 0.4 + | 
ef. Sitta europaea LINNAEUS, 1758 0.4 “b 
Carduelis spinus (LINNAEUS, 1758) 0.3 + 
Carduelis ef. ehloris (LYNNAEUS, 1758) 0.6 z 
Carduelis sp. 0.3 -- 
Fringülla coelebs LINNAEUS, 1758 0.3 + 
Loxia curvirostra LINNAEUS, 1758 ' 0.4 === 
Pyrrhula pyrrhada (LINNAEUS, 1758) 1.1 + 

Sub-total 26.0 14.1 11.7 10.5 

Mammalia : 
Talpa europaea LINNAEUS, 1758 0.6 0.3 1.1 6.7 + 
Ñorez aqrameus LINNAEUS, 1758 4.3 9.4 0.6 2.2 + 
Neomas fodiens (PENNANT, 1771) 0.6 0.4 3.3 + 
Orocidura leucodon (HERMANN, 1780) 0.6 0.4 -k 
Rhàmolophus hipposideros (BECHSTEIN, 

1800) 8.5 1.1 + 
.Myotis myyotis (BERKHAUSEN, 1797) 0.4 - 
.Myotis ef. məyotis (BORKHAUSEN, 1797) 0.3 

Myotis bechsteini (KUHL, 1818) 0.6 5.6 5.5 + 
Myotis nattereri (KuHL, 1818) 1.9 zə 
Myotis mə/stacimus (KUHL, 1819) 1:11 0.9 1.5 3.3 + 
Myotis brandti (EVERSMANN, 1845) 1.5 me. 
Mpyotis danıbentoni (KUHL, 1819) 0.6 22 + 
Vespertilto murimus LINNAEUS, 1758 2.5 0.4 — 
Elptesicus el. nülssonü (KAYSERLING et 

BLASIUS, 1839) ⁄ 0.6 + 
Eptestcuus et. serotimus (SCHREBER, 1774) 2.8 1.1 + 


Pipistrellus pipistrellus (SCHREBER, 
1770) 0.6 4.1 0.4 
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Table II (cont.) 


Taxon | 5 | 4 | 3 2 1 R 
Nuctalus ef. letseri (KuHL, 1818) 0.4 + 
Plecotus auritus (LINNAEUS, 1758) 2.3 11.8 3.6 + 
Barbastella barbastellus (SCEREBER, 

1774) 3.5 2.2 di 
Lepus sp. 4.3 0.6 0.4 + 
Sefhumus vulgaris LYNNAEUS, 1758 0.3 0.7 -k 
Oriücetus eriücetus (LINNAEUS, 1758) 2.9 5.6 0.7 + 
Clelhrionomqs glareolus (SCEREBER, 

1780) 19.9 5.2 23.6 |10.1 -= 
Arvicola terresiris (LYNNAEBUS, 1758) 8.8 9.4 12.1 BS Qa 
Pitumas subterrameus (de SELYS- 

LONGCHAMPS, 1836) 1.2 6.9 3.3 + 
Dierostomngz gulielmi (SANFORD, 1870) 21.8 1.1 — 
Microtus sp. 5.2 1.5 + 
Microtus oeconomaus (PALLAS, 1776) 7.6 0.6 1.5 — 
Mücrotus agrestis (LINNAEUS, 1761) 18.7 1.5 2.5 + 
Microtus eft. agrestis (LINNAEUS, 

1761) * 4.3 0.6 “ıı 
Microtus arvalis (PALLAS, 1779) 0.7 1 16.7 + 
JMiorotus ef. aroalis (PALLAS, 1779)* 13.1 0.6 0.6 2.5 + 
Microtus gregalis (PALLAS, 1779) 8.8 0.6 0.6 — 
Apodemus (Suluaemaus) sp. 0.6 2.8 9: 507 + 
Sücista betulina (PALLAS, 1778) 1.1 + 
Eltomyys quercimus (LINNAEUS, 1766) 0.3 0.4 — 
Glüs glis (LINNAEUS, 1766) 0.9 1.1 3.3 + 
Mauscardimus avellanariıs, (LINNA- 

EUS, 1758) 0.3 0.4 + 
Ursus aretog LINNAEUS, 1758 06 — 
Vulpes vulpes (LINNAEUS, 1758) 06 0.3 0.4 + 
Lutra wira (LINNAEUS, 1758) 0.4 — 
-Maries martes (LINNAEUS, 1758) 0.6 0.9 1.8 rl; 
Mustela putorius LINNAEUS, 1758 0.6 0.3 ... 
Mustela erminea LINNAEUS, 1758 0.6 0.3 =F 
Mustela növalis LINNATUS, 1766 0.3 0.4 + 
T'elis silvestris SOHREBER, 1777 0.6 0.6 0.7 3.3 — 
Equus sp. 4.3 fot 
Sus serofa domestica LINNAEUS, 1758 0.3 0.4 + 
Capreolus capreolus (LINNAEUS, 1758) 0.3 0.4 a 
Cervuus elaphus LINNAEUS, 1758 0.3 0.4 — 
Dos tawrus LINNAEUS, 1758 0.6 1.1 3.3 + 
Ovis sp./Oapra sp. 0.6 0.3 0.4 1 33 1 4 

Sub-total 69.7 82.5 85.6 85.6 1 73.4 

Minimum number ofindividuals (N) 25 171 325 274 1 30 

Total number of taxa (S) 14 48 78 67 | 17 

Shannon index of general diversity (H) 2.48 2.91 3.39 3.12 | 2.66 

Species diversity (d) 4.15 9.14 13.31 |11.76| 4.70 

Equitability (e) 0.93 0.75 0.78 0.74 | 0.94 
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greatest; importance. Since the present northern range of this snake lies in 
southernmost Poland, its more northern occurrence suggests that summer 
temperatures in layer 1 were higher or at least the same as nowadays. The 
remaining amphibians and reptiles with the present distribution reaching usually 
the Arctie Cirdle or at least southern Seandinavia (Coronella austriaca) are of 
less importance. .. 

All the amphibians and reptiles are without exception terrestrial animals: 
the two amphibišán species enter water exclusively during the breeding period. 
All. of: them can occur together in grasslands with more or less scattered dense 
tree and/or serub areas. However, they also inhabit other types of land. It 
suggests that the amphibians and reptiles found in Nad Mosurem Starym Duza, 
Cave are not. good indicators Of past vegetation. 


Birds 


The avian fauna is a very diverse one. Fifty-one taxa of birds have been 
reported from the cave deposits. Ducks (Anas querquedula, Spatula olypeata 
and Mergus merganser) would indicate the presence of stagnant water. The 
last species is palaeontologically recorded for the first time in Poland. Three 
species of hawks and one faleon (Faleo et. tönmamenlnis) were identified. They 
were poorly represented and the paucity of their remains possibly suggests that 
the cave entrance was not generally used as a roosting/feeding locale. Grouses are 
represented: by four species (Lagopus sp. Tetrastes bonasia, Lururus tetriz, 
Tetrao wrogallus) which are known from several different bones. These species 
were common enough in Poland during Late Pleistocene times to have appeared 
in more than one site. They are closely associated with coniferous and mixed 
forests. The recovery of Lagopus sp. was significant in light of the birds” present 
distribution and confirms the earlier opinion (BOGHEŞSET et al. 1983) that this 
bird survived in the southern part of the Cracovr-YVieluü Upland up to the Late 
Holocene. Remains of two species of rails (Rallus aquaticus and Crez evez were 
identified. Presently, they inhabit neither the region of Nad Mosurem Starym 
Duza, Cave nor the adjacent valley. Marshes, river flood plains, ponds, lakes with 
thiek vegetation bordering vraterside, are suitable nesting habitats for them. 
The Common Sandpiper Tringa hwpoleueos found in the layer 4 has not been 
previously reported in the fossil state in Poland. Tt breeds on sandy and stony 
shores of lakes and river banks. The doves are represented only by Streptopelia 
turtur, while owls are common and differentiated (at least 6 species). Three of 
them (Aegolius fumereus, Surnia wlula, Striz uralensis) occur mainly in coniferous 
forests, including thiek forests and oecasionally mixed forests. They nest mainly 
in tree holes. The Long-eared Owl Asio otus and the Tawny Ow1 Striz aluco prefer 
broadleaf and mixed forests. They are also present in other wooded areas, 
especially in broken forests with groups of trees. Of the diseussed ovrl Species 
only Asio flammeus is an open country species, nesting on the ground. It fre- 
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quently occurs. in swampy localities and open marshes and bogs. “vrifts are 
represented by Apus apus vrhich breeds in cavities and crevices of rocks and 
eliffs. The Hoopoe Upupa epops, recorded for the first time as a fossil in Poland, 
requires open areas, especially of park landscape with groups of trees, as it 
nests in tree holes. VVoodpeckers are represented only by Dendrocopos major 
(also the first record in Poland), an inhabitant of both coniferous and deci- 
duous torests. : 

Passerines are numerous and they belong to at least 22 species, un, vvaıg- 
tails, starlings, nuthatehes and dippers are represented by single species (.Eremop- 
hila alpestris, Motaceila alba, Stuurmus vulgaris, Sitta europaea, Cinolus emolus, 
respectively). The last species has never been found in the fossil state in Poland. 
Its occurrence supports the proximity of running water, mainly with aà stony 
or gravelly bed. The family Coro?dae is represented by Garrulus glamdaryus, 
an inhibitant of forests of different type, and by Corovs monedula, which oceurs 
in open areas but requires well-grown trees or rock outerops for roosting and 
nesting. Among varblers only Phylloscopus sp. and Acrocephalus arumdaimaeeus 
were identified, both deseribed for the first time in Poland. The latter form main- 
İy inhabits extensive reed marshes bordering on fresh vaters. The family Turdi- 
dae is well represented (at least 6 species). Five taxa (Eridhaeus vubecula, Tur- 
dus phülomelos, T. vüscivonvus, TL torquatus, T'. merula) idicate the presence of 
rather thiek forest with shrubby undergrovth, both broadleaf and coniferous 
and ground cover. Oenanithe oenamnthe (first fossil record in Poland) inhabits open 
areas with short grasses and grassy slopes with rocks. Both tits ( Parus palustris 
and P. major), forest specios, were recognized palaeontologically for. the first 
time in Poland. Finches are represented by dvvellers of forests of different type 
(Purrhala pyrrhula, Pringuilla coelebs, Carduelis ehloris) or coniferous forests, 
especially spruce forests (Carduelis spimus and Logüa eurotrostra). "he two last 
Species have not been found so far in fossil state in Poland. Z 

Nad Mosurem Starym Duza: Cəve contains several new avian fossil records. 
Thirteen taxa are recovered palaeontologically for the first time in Poland. 
Seven further species (Spatula ehypeata, Surnüa ulula, Siriz uralensis, Eremophala, 
alpestris, Turdus torquatus, Turdus viüsetvorus, Carduelis ehloris) were described 
from Late Pleistocene sites in Poland (BOCHEŞSKI 1974, 1981, BOCHEYNSKI 
et al. 1985, MADEYSKA 1981): however, they have never been found in Holo- 
cene sediments. Of the discussed species, 16 folloving taxa: (Anas querquedula, 
Spatula clypeata, Mergus mergamser, Lagopus sp., Tetrasies bonasia, Lururus 
tetriz, Tetrao urogollus, Rallus aquaticus, Crex ere, Trimga hyypoleucos, Asio 
flammeus, Aegolius Tunereus, Surndna ulula, Stri uralensis, Eremophila, alpestris, 
Turdus torquatus) do not occur at present in the Pradnik valley (ef. BOCHENSKI 
and OLBS$ 1977). 

The palaeoavifauna, can be broken into severel groups, with eu group 
playing a, different role in palaeoecological interpretations. "The first group, 
the most numerous one (26 taxa), consists of species found in forested or heavy 
serub habitats, especially coniferous and mixed forests. Nine species -require 
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substantial bodies of water, rivers, streams, marshes or swamps. The third 
group (11 species) consists of species associated with open areas, grassland, 
fields, sometimes meadows as well as roeky landscape. 


Mammals 


Fifty mammal taxa have been recognized in the Nad Mosurem 8tarym Duza, 
Cave assemblage. Rodents dominate the small-mammal eomponeqnt of the tauna, 
Larger mammals are poorly represented, usually only by isolated teeth and 
fraementary posteranial elements. 

Four species of inseetivores are present. The European Mole ZTalpa europaea 
is a, subterraneən animal found in whole Holocene sequence. Shrews are re- 
presented by three species belonging to separate genera. Among them, Sorez 
arameus 1s relatively: common and occurs in the whole section with the exception 
of the layer 1. It inhabits an extensive range, both grassland amd woodland. 
The European Water Shrew Neomws fodiens is strictly associated with water. 
Tt oceurs on moist meadows, banks of rivers and streams in shrubby habitats 
amd seasonally flooded parts of forests. The genus Croe¿dura is represented by 
C. leucodon, and inhabitant of open country, at present usnally associated with 
human settlements. 

The fauna of bats is very diverse. Fourteen species have been recorded in 
the sediments. In the fossil assemblage all ecological groups of bats living now 
in Poland were recognized. The family Rhinolophidae is represented by Rhimolo- 
phus hüppostderos, an inhabitant of roeky areas. Tt indicates a relatively warm 
elimate and high temperature especially in summer. Five species of common 
bats Vespertilionidae are eurytopic species ( Myotis mpotis, M. bechsteini, M. not- 
terer?, M. mastaceimaus and M. bramdti). "The mentioned species are associated 
both with mountain areas and lowlands; sometimes also with human settlements. 
In summer, small eolonies can be found in hollov trees, less frequently in caves. 
They winter in caves and cellars, where they form small or large eolonies, usually 
eontaining both sexes. One species, //Vyofis danıbenton3, is strietly associated 
with water, indicating the presence of pools or small lakes in the vicinity of the 
cave. Five species (.Epfes?evs malssona, Pipistvellus pipistrellus, Nyetaluıs et. 
letsleri, Plecotus awwqtus and Barbastella barbastellus) occur in forested areas of 
different type. In summer, they take refuge in hollov trees and rock fissures 
where single specimens or colonies can be found. In winter, they hide usually 
in roeky areas, in cavves and various fissures. The only species associated with 
open areas is Vesperi?//6o mavrünais usually found in steppe regions, while Eptesicus 
serofimus is primarily associated with human settlements (VVOoLOSZYN 1987). 

Lagomorphs are represented by very scarce remains of Lepus sp. 

Rodents eonstitute the most common group of vertebrate remains (18 taxa). 
Squirrels are represented only by the forest species Seiwrus ovlgaris, while 
hamsters by Cröcefus ericebus, an ihabitant of open country. Fauna of voles 
Aroicolidae is a relatively diverse one, eonsisting of representatives of different 
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ecological groups. Two species (ClethrioÇnomaqs glareolus and Mierotus agrestis) 
are inhabitants of woodland or bushy areas. The latter species and P¿tumas 
subterraneus both live in the open country where they are found in moist fields 
and meadows. Two species (.47o£cola terrestris and Miücrotus oeeowomagg) are 
a8sociated with water. They inhabit swamps and moist meadows, and may also 
occur along streams, rivers and in damp forests. The Common Vole /7erotus 
aroalis is an animal of open country. It primarily lives on cultivated fields at pre- 
sent. Tvvo species ( Dierostongz gul2elma and Mierotus gregalis) found, first of all, 
in the Pleistocene layer 5, are indicative of steppe-tundra environment. Mice 
are represented by the specifically undetermined Apodemus (Syloaemats) group, 
while the family Zapodidae by S?efsta bebulima, primarily a dweller of vvoodland 
areas or swampy meadows. All species of dormices (Eliomgs quercimus, Glüs 
glis, Muscardimus anvellamariıs) are associated with deciduous, coniferous or 
mixed forests. 

Carnivores are represented by 8 species. Most of them inhabit at present 
large thiek forests, both in lovlands and in mountains ( Urso:s aretos, Martes 
martes, Felis sülvestris) or forested, bushy areas (Mustela putortus, Mustela 
ermönea). One species (Lutra, tra) is associated with water environment, being 
hiehly adapted for amphibious life. The other carnivore species are eurytopie 
and occur both in voodland and open areas, fields and meadows (Voi/pes ovulpes, 
Mastela müsalis). 

Ungulates are poorly represented. One bone of Equus sp. was found in the 
layer 5. Deers (Capreolhus capreolus and Cerous elaphus) oceur in all types of 
forests both in lowlands and in mountains. Pigs and bovids are represented only 
by domestie animals which were found, first of all, in the Neolithic and Bronze 
Age sediments (layer 3 and 2, respectively). 

The mammal tauna complements the palaeoecological picture suggested by 
the birds. Of the discussed fauna the 12 following species (Mwotis natteveri, 
Myotis brandii, Vespertilio maurimis, Avotcola terrestris, Düerositonyy gulielma, 
Mierotus oeconomnts, Mierotus gregalis, Eliomqs quercimus, Ursus arctos, Lutra 
hutra, Felis siloestris, Cerous elaphus) do not oecur in the Pradnik valley today 
(ef. PuCEK and RACZYŞSKI 1983). The majority of species are associated with 
forested habitats (21 species), especially with coniferous and /or mixed forests. 
Further 9 species are eurytopie and occur both in woodland and open areas. 
The next group consists of taxa only found in open landscapes (9 species). 
Five species are strietly associated with water and 3 taxa belong to domestie 
animals. 


IV. PALAEOENVIRONMENTAL AND PALAEOCLIMATIC RECONSTRUCTIONS BASED 
ON FAUNAL EVIDENCE 


The faunal material has been examined in an attempt to extract information 
concerning vegetational and elimatiec change. For these purposes, at first, the 
analysis of the way of accumulation of the sediments and fossils should be un- 
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dertaken. In view of the small size of the cave and a system of fissures visible 
in the ceiling, it seems that the limestone rubble derived from the veathering 
walls and ceiling of the cave and the loam material got into the cave from the 
surface through fissures. Aceumulation of the layer 5 probably originated from 
slope processes. The very rich and diverse faunal material accumulated is pro- 
bably not homogeneous in origin. Mollusc shells as well as a part of vertebrate 
remains were vvashed into the cave from the nearest vicinity. A second hypo- 
thesis concerns owls and other raptors which feed on, particularly small mammals 
ənd birds, over a variety of habitats and return to digest and regurgitate their 
meals. The third possibility is that carcasses of larger mammals could have 
been carried in by human occupants or carnivores. 

It seems very probable that the thanatocoenosis described is polygenic in 
nature, thus the represented fossil remains are good indicators of habitat dif- 
ferentiation in the vicinity of the site. 


Faunal succession 


For the purposes of palaeocological and palaeoenvironmental interpretations, 
the faunas from each layer were divided aceording to preferred habitat. The 
percent composition of minimum number of individuals for each constituent 
category (taxon) and for each habitat group vere tabulated by level (Table 
I and III). 

Investigation of changes in faunal diversity and community structure 
(Table II) shows great difference between the lowest layer 5 and the upper part 
of the section. The faunal assemblage from the layer 5 is generally poor, eon- 
taining 2 species of snails, 1 amphibian, 5 species of birds and 8 mammal taxa. 
Its eharaeteristic feature is a high content of open country species, including 
taxa inhabiting steppe-tundra, environment. The most abundant species, 
-Diücrostonyyz gulielma amd Mierotus gregalis are indicative of a cold, moderately 
humid climate and a steppe-tundra landseape. Hydrophilous specics, inhabiting 
ponds, rivers or marshes (e. g. Mergus mergamser, Cre@ erez) are also relatively 
numerous. The eontent of forest species is insignificant. Sueh species community 
corresponds to the well known faunal assemblages of the Pleni-Vistulian age in 
the region (BOCHENSKI 1974; MADEYSKA 1981, NADACHOWSKI 1982). 

The layer 4 shows a, pronounced change in the eomposition of faunal as- 
semblage. The thanatocoenosis comprises 3 species of snails, 2 anurans, 21 
birds and 24 mammals. The characteristic feature is a marked increase in the 
content of the typical forest species (Table IIT). The predominant taxa are: 
Clethrionomgs glareolus and Mierotus agrestis. Relatively abundant are eury- 
topic species: Sorez arameus and Arošeola terrestris as well as Miüierotus oeconomuas, 
an inhabitant of marshes and other aquatie habitats. On the other hand, the 
frequency of steppe and open country species decreased markedly, and there 
are very scarce remains of Dierostomnam gulüelmd and Mierotus gregalas. Species of 


913 


"Table III 


Species of eol: found in 2151 of successive layers of Nad hün Starym Duza 

Cave representing various habitat categories and percentage representation of categories 

for individuals (N) and for species (S). Ecological groups: A — species inhabiting pools, ri- 

vers, streams, ineluding reed-beds; B — species of very moist environment, inhabiting marshes, 

river flood plains ete.; C — typical forest species; D — eurytopie species; E — species of 

open country and steppe, including roeky areas; F — species of steppe-tundra environment; 
G — domestie animals or species strietly associated with human settlements ` 


Successive layers 


Ecological groups 5 4 5 ° l 
NƏ. MU kiss sss hə 

A 43 | 7.1 32.5 | 1041 1.6) 68 041 16| — — 
B 17.4 1 14.3 | 19.4 | 12.5 1 16.0 İ 6.8 | 8.21 6.3 | 13.3 | 11.8 
C 7.8 | 14.3 1 52.4 | 41.6 | 42.3 | 48.0 | 56.4 | 49.3 | 26.7 | 29.4 
D 13.0 1 21.4 | 16.6 | 16.7 | 21.0 | 17.8 | 23.8 | 22.2 | 30.0 | 35.2 
E 26.2 1 28.6 5.8 | 12.6 | 14.4 | 13.7 8.2 | 14.3 | 23.3 | 11.8 
F 30.4 | 14.3 1.71 4.21 061 1.41 — — — — 
GÇ — — 0.6 2.1 4.1 5.5 Əə.0 1 6.3 6.7 | 11.8 

Minimum number of 

individuals 

(N) 25 171 919. 268 30 

Total number of spe- 

cies (8) 14 48 73 63 17 


very moist environments are another major eomponent especially among the 
birds (e. g. Anas querquedula, Spatula elypeata, Rallus aquaticus, Orez ere, 
Trünga hupolewueos, Acrocephalus arımdinacevs). Domestic animals (Ovis or 
Capra) appeared in the assemblage for the first time. 

The assemblage of layer 3 is the richest and the most varied. The sediment 
has yielded 15 specieg of snails, 2 amphibians, 1 snake, 32 birds and 43 mammals. 
The Shannon index and species diversity is markedliy higher (Table ITI). The 
thanatocoenosis is different as compared to the previous one. Forest species are 
still dominant both in the snail and vertebrate eommaunities; however, the total 
number of individuals associated with vroodland areas slightly deereased. The 
most frequent are the following species: Cocb/lodöna orthostoma, Osyehalus de- 
pressus, Diüscus rotumdatus, Plecotus auritus and Clelhrionomqs glareolus. Note- 
worthy is the inerease of the number of species connected with open country 
(e. g. Asio flammeus, Motaeula alba, Cricetus oricetus). A. Pleistocene relie form, 
-Dücrostonyye gulielma disappeared definitively from the study area, while Mierotus 
gregalis, another component of steppe-tundra environment, has survived. 
On the other hand, gradual disappearance of aquatie birds and mammals as- 
sociated with very moist environments is observed. A feature deserving a note 
is the presence of a very diverse fauna of bats vrhich comprises 13 taxa. In the 
layer, Pütymyys subterraneus makes its appearance for the first time in the profile. 
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The layer 2 eontains an assemblage similar to the previous one. The fossil 
community consists of 29 species of snails, 2 amphibians, 1 snake, 25 birds and 
39 mammals. YVoodland species are still the predominant elements of the fauna. 
Among snails, quantitatively prevalent are especially Cochlodima, orthostoma amd 
Isognomostoma 1sognomostoma. Among vertebrates, the predominance of Cleth- 
r¿onomas glareolus is observed. Relatively abundant are also //yofös bechstei%ma, 
Avroteola, terrestris, Piütyməys subterrameus amd Apodemus (Swloaemus) sp. The 
eharacteristic feature is the disappearance of the majority of hydrophilous 
species. The level provides the last appearance dates for a lot of species, including 
forms which are not found near the cave today. To the latter category belong 
the folloving taxa: Vesta elata, Macerogasira latestrsata, Lacindtaria ptuaata, 
Lagopus sp., Tetrastes bonasia, Lururus tetriy, Tetrao urogallus, Turdus torquatus, 
Loxia eurəirostra, Vespertilto mvrimuls, Avvicola terrestris, Mierotus oecomomus, 
Eliomas quercinnus, Felis siloesiris and Ceruus elaphus. 

The youngest layer 1 differs distinetly from the previous Holocene levels 
as far as the fauna is eoncerned: the assemblage is very poor and does not eon- 
tain snail shells and bird remains. The fauna consists of 2 species of amphibians, 
3 reptiles (ineluding 1 lizard and 2 snakes), and 12 mammals. The frequency 
of forest species deereases markedly. The ehəracteristic feature of the community 
is a higher content of species typical of open country (e. g. Mierotus aroalis). 
Species which inhabit rivers, streams or ponds disappeared entirely. Notevrorthy 
is the presence of Elaphe 1ongisstma, vrhich is not found in the region today. 


Environmental and eclimatic ehanges 


The presented succession of the snail and vertebrate faunas from Nad Mosu- 
rem Starym Duza Cave reflects the changes in ecological environment and 
climate over a: period of the Pleni-Vistulian (layer 5) and, after a long gap, 
from the close of the Atlantic episode to recent times (Tab. LV). The composition 
of the faunal assemblage from the layer 4 suggests the wide expansion of eoni- 
ferous and mixed forests with shrubby undergrovth in a relatively humid climate. 
Tn the region there oeeurred marshes, small ponds or lakes with thiek vegetation 
bordering waterside. Meadows, steppes or grassy slopes were relatively scarce 
amd limited to small areas. The assemblage from the layer 3 indicates that the 
range of forests became slightly limited, while open environments played a more 
important part in the Ojeów region. The composition of the thanotoeoenosis 
of the layer 2 testifies once more the vide expansion of forests. The hümidity 
of the climate deereased distinctly due to the disappearance of moist habitats. 
The environment during the deposition of layer 1 changed markedly. Fields, 
meadows, grassy areas and other open habitats have become widespread due to 
the deforestation connected with human activity. 

The Nad Mosurem Starym Duza Cave snail and bone assemblage has expand- 
ed our knovrledge of the Holocene fauna of the southern part of the Cracov- 
-Wieluñ Upland, and has introduced new questions on Holocene zoogeography 
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of the region. The topographic diversity of the Ojeów region is responsible for 
a: mosaic of different biotopes and habitats during the Holocene. Especially, 
the faunal evidence for the former presence of thick forests during the Sub- 
-Boreal phase, although not as exstensive as these obtained from pollen analysis, 

is highly suggestive. ' 
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STRESZCZENIE 


Badania wykopaliskowe przeprowadzone w Jaskini nad Mosurem Starym 
Duzej w latach 1967—1969 dostarezyiy bogatyeh materialów archeologieznych 
i paleontologieznyeh. YVyrözniono 6 warstw, z któryeh najglebsza (warstwa 6) 
byla jalowa. Kolejna warstiwa 5, wystepujaea jedynie na stoku przed iaskiniş, 
osadzala sie w okresie ostatniego zlodowacenia. Pozostala seria osadów (vvarstvry 
od 4 do 1) tworzyla sie najprawdopodobniej od sehylkowej eze$ci fazy atlantye- 
kiej holocenu po ezasy historyezne. W osadach, szezegölnie okresu holoceñskiego, 
odkryto bogatq, faune Slimakövr ladowych (31 gatunkövr) i kregovrcövr (nieliczne 
szozatki ryb, 2 gatunki plazów, 4 gatunki gadöv, 51 taksonöv ptakövr i 50 takso- 
növ ssakövr). Slimaki wystepowaty glövnie w warstwach 3 i 2 i nalezaly przede 
vrszystkim do form le$nych. Trzy gatunki, a mianovricie Vesf?a elata, Macroga- 
sira, latestrüata 1 Lacinöayia plšeata nie wystepuja vvspöleze$nie w rejonie Ojeowa. 
VVöröd gadövr najciekawszym gatunkiem ?est Elaphe longissima odnaleziony 
vv warstwie 1, co $vriadezy, ze wystepowal do niedawna w tej eze$ci Jury Kra- 
kovrsko-YVteluüskiei. YVöröd ptaków styrierdzono po raz piervszy w stanie ko- 
palnym dla Polski 13 nastepu)aeyeh taksonöv: Mergus mergamser, Tringa həypo- 
leueos, Upupa epops, Dendrocopos major, Cüncelus cincelus, Acrocephalus arumdiüna- 
cev8, Phwuloscopus sp., -Muscicapinae, Oenamihe oenamthe, Parus palustris, Parus 
major, Carduelis spimus i Lomia evuroirosira. Szesnaéele taksonów ptaków nie 
gnieZdzi sie obeenie w okolicach Ojeowa (Anas querquedula, Spatula elypeota, 
.Mergus mergamser, Lagopus sp., T'etrastes bonasta, Ləyyrumus tetrim, Tetrao wrogallus, 
Rallus aquataeus, Creoə ere, Tringa hupoleueos, Asio flammeus, Aegolius fumereus, 
ÑSurnaa ulula, Siriz uralensis, Eremophila, alpestris i Turdus torquatus). Awilauna 
jest zdominowana przez ptaki eniezdzace sie w lasaeh röznego typu (26 gatun- 
ków). YVykazano ponadto 9 gatunków wodnyeh-blotnych i 9 gatunków zwi9- 
zanyeh z polami, lakami lub terenami skalistymi. YVöröd ssaków równiez do- 
minuja formy leéne (21 gatunkövr), 9 gatunköv wystepuje w terenach otwartych 
i tyle samo fest form eurytopovyech. Obecno$€ cieköv lub zbiorniköv vrodnyeh 
Test konieezna do Zyeia, dalszym 5 gatunkom, a 3 ssaki to zwierzeta domovre. 
Devana$eie gatunkövr ssakövr nie ?est wykazywanych obecnie z doliny Pradnika 
(UMyotis nattereri, Myotis bramdti, Vespertilio maumrimas, Avroicola terrestris, Diüeros- 
tonaye gulelkmə, Microtus oeceonomus, Müerotus gregalis, Elšomas quercimus, Ursus 
aretos, Lutra hutra, Felis siüloestris 1 Cervus elaphus). Material faunistyezny zostal 
uzyty do odtvrorzenis $rodovriska, i warunków klimatyeznyeh panu?aeyeh 
podezas tworzenia sie osadövr. Zbadano nastepstvvo zespolöv faunistyeznyeh 
W poszezegölnyeh poziomaeh stosujae ekologiezne vrspölezynniki: röznorodno$ci 
Shannona, (H), röznorodno$ci gatunkowej (d) i yednorodnos$ei zespolu faunistyez- 
nego (e). Zespöl z warstwy 5 byl nağubozszy w gatunki z dominaciş, form tun- 
drovryeh (Dierostongz, Müerotus gregalis), eo $wiadezy o tym, ze reprezentuğe on 
okres zimnego klimatu i otvrartego $rodovriska, stepovro-tundrovvego. Kolejne 
trzy zespoly z vrarstvv 4, 3 i 2 wskazuja na klimat do$€ cieply i silny rozwój 
lasövr, glövrnie iglastyeh lub mieszanyeh. W koleinyeh vrarstvvaeh spada li- 
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ezebnošé gatunkövr zwiazanyeh z vvod3,, eo övriadezyloby o stopniowym zanika- 
niu $rodovisk wodnych róznego typu w okolicaeh Krakowa w okresie subbore- 
alnym, a takze o osuszaniu klimatu. Dane z Jaskini nad Mosurem Starym Duze) 
wskazuja, ze niektöre plejstoceñskie relikty (Dierostomgme) przetrwaly na ba- 
danym terenie do poczatku póZnego holocenu, lub jeszeze diuzej (np. Lagopus, 
Microtus gregalis, Mierotus oeconomas). Wiele gatunków leénych (szezegölnie 
vriröd ptaków), obeenie nie wystepujaeyeh w okolicaeh Ojeowa, przetrwalo do 
koñca okresu subborealnego. Najmlodsza warstwa 1, uboga taunistyeznie, wska- 
zuje na postepujace odlesienie badanego terenu, eo ma prawdopodobnie zwiazek 
z dziadalno$ciş, czlowieka. 


Redaktor praey: mgr Z. Bocheñski 
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